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1, 2, 2, 6, 6, 6 —3rV ^7jV^-u - 2 , 4 
^ff-V'v 5 ^-^, 2, 2, 3, 3, 4, 4, 5, 5-*? 
^y/U^o- 1 -^>^y— ih, 1 H, 2H, 2 

(2, 5-v^^/U- 3, 6-i/**-i)l<'7—si-~y 

;l—3, 1H, 1H, 2H, 3 

H, 3H-/'-7/UtP/fy-l ) 2-v^-— /K 1 
H, 1H, 9 H — l -/ — yi^ i 
H, lH-/'-7/^nt^/-/K 1H, 1H, 2 
H, 2H-/W/Utot^^y-/K 2H-^7/L' 
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2|-n-5, 8, 11, 14-rt>7^f^-3, 6, 
9, 12, 1 5 -^<^? ?"rt) >\ y/U 

^-p hv/f^7^y ^7/UtDMj^y/U7; 
>\ 7)^X2 - 2 , 5, 8-h!iyf;l/-3, 6, 

9 - h y ^-^rf- K^^^^y ^-yU^L^^/i^^ 7/l"Jr 
-O-^-yUT ^ >\ 7 )Viru y y tVuT 5: 
1H, 1H, 2H, 3H, 3H-/^7^tP'>y 
T^^-l, 2-v*;*-— /K h^/i/^py^y-zK 
1, 1, l-M7;utP-5-yf/u~2, 4-^^r 

io f y^ty, l, l, i-MJ7^tp-2-/p/V 
—>v > 3, 3, 3 - h y 7/^p - 1 -yp/v-/u, 

1, 1, 1 - h y y/U^n- 2 -7a tVuTir-r — K 

y/i^tp (7WF7t Ko77y) , y/U 
tpf'^yy, 7/\y^ra (1, 2--^y^yu^^o 
^3r-tf->0 „ s<— y/u^u (i, 3-^yf/uy^n^ 
=3ri^^) , /p t° uy^y p-/u h y 7^tP y 
—TV^T-tr^— K /Pb°yy^yp-;Mf/ux-r 
/u h y ^yu^-tp y ^/UTirf — K h V 7;uj~v y=f-/i- 

mm7^;\s, 3-hy7;^py f^y/Dt°tyi> 

20 ^vK ^-7/i/tD^D^f/y, T'pfcVy^iJ 
zi—si> h y 7/L^tny f;ux- r/i^, h y 7/ujrvWtU$ 
7*f->\s, 1, 1, l-Fil7;vtn-5, 5-v^y^/u 
-2, 4-^*^l/ityf^%f&mtf btiZ> 0 
[0 0 4 3] : ^ 1 l^liT'Xfi 2 ffi _h 

i/^^-l/^y'D ^-/uyyf/Ux-f^l — ^ b^-7 
-2 7ay<y—/i^a^ <g±mMXfoZ>7°v t°u>^^y 
30 /we/ y f/U7tr- h&t^ : t<oja'&*SiJ*s#* L 

[0 0 4 4] ±lE*lK0Ba'fr«*S, -<-^«flt 100^5 

(mmm, &Tmo 1^1200-10, 0001 

3 0 0 — 5, 0 O OUt-t&Z. t&fft^. Ll/\ 
[0 0 4 5] (C) ^if^Jiltli, TIB— « 
A (5) <0*=-&M>m^ (6) ^7/^yB» 
tt\ ^ (7) W^U^-^riyARaifls:, ^-7-F^M> 

[0 0 4 6] »!5*#Ji: Ltfflv>btt5^^AiB<^— 
fla:*ttTIE«: (5) TvT^tt^o 
( R 2 5 ) iM + K" (5) 

v&tkxtemvwT si,* /i>m. mm%L6~~2 00)7 v—si- 

[0 0 4 7] R 2S (07/^Sd:ltll y^/^. 
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p — y h^r->7x^^S, m — y V m — yl^> o 

h^v-^^^/U^, xhJr>'7x^l > p-te 
r t - y h=^>y :nxiyU^ m-tert-y h^->y 
3- - yUg^tDTyW- naf-y7x^/US, 2 ~y f^7x^ 

3 — y f/U7x^;l/i % 4 __ 7 <^ vU: 7- I1 ~, l /g N 
-n^-yUy oi^/y^ N 4 — t e r t — ^^yU 7 m ~/UgL 
4 - 7^>\s7 m xiyU^ x 7 J * =7-^7 ~/ls&*£<VT /U* 

^7>f Mtv, h!)7U— i, i, i - h Ji 7/1/ 
^-px^y^/u^^- K yt7/^o^^y^;^^ 

— h^^^/U^dT/^^r/U^/U/^^— K h^L K 

/<>--£ V^yU/ft^— K 4 — 7 )VHrx2'<l/J£l/?,j\s*fo3(s 

— K 1, 2, 3, 4, 5-^y^7/u^0^yify^ 
yU/K^ — M?<7}T y — yU^yUtf^ — h > yv"U— K ;/ 

[004 8] r> tUft h V 7 )\»* 

oy ^y^;u^ySt'^7x=/U3- K^»>A, h!i7/u 
;*-ny (p - t e r t h^'>7x^ 

yU) 7 3 — f> A „ p — hyl^y^/i/^yg^i/ 

7xx^3-K-!>A, p — hyl^O^yUzfrygg (p — 
t e r t -y h^y7xx;l/) 7x^/U3- K^^, 
h y yyl^n y y ^^yU^ygg h y 7znxiyU^/^7jsxii> 
-A, hy7^n^^yx;U^yl (p - t e r t 

h^-i/^ai^/u) ^^oi^/u^yu^- # a, h y yyu;*- 

uy y y^yt^>-g£^;* (p- t e r t —Zf h*r^7 =r. 30 
xvU) 7xx;l/^;l/^-r)A N F !i 7^0^^^ 
*>g£ (p-ter t-7' h^rv'y^xvU) ;*,yu 

7^=-$ J*. P - V J^^l/^J^^Wk h V 7xx;u^y^ 
p-h;uxy^y8 (p-ter t-^h 
^i/7xX;P) v^^xvU^yU/fcxii^^ p — h > 
^yUzftyg^fc:^ (p-te r t-7 f h^rv'7xr:;U) 7 

(p-tert— 7" h*i/7 TsjUTfr^.*? y 

t7/^ny^y^/^yBI h y 7x- yt^A^- $ 
i*. yy yjxyUTfcyg^ h y 7 ^xi/u^/Ut^x^^ y ^ 
yyupfny y y^yu* yg£ h y y ^vuyyu;*;xir>i^ p 

— hyUny^/u^yg^ h y y ^yi^yl^xi^A, h|j7 
yl^u y y yyyix* ^mi*"S P'^v'/UyfvU (2-^ 

*:/g£:yy D^^r-y/u^ ^/u (2-^yy^o^y 

/U) yyU^xi^A, h y yyU^^y y y^yl^yg^y 

^yuy ^xvuxyUrftxi^A, p — hyu^y^/u^yg^ 
y ^VU-y ;n -/UyyU^x^y A, h y 7/^D^ y y^yu 
^ygtv/->^ n^^i/yuy inxvL-yyl^x^ p — h 

yUx: y /Ut^ y g£ v 5 is y n — 3f is /Is 7xx;l/^/U^xr> J0 
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Ashy yyu-^n y y y*yu*yg£ h y ^y^vu-y.yu* 
— C>A, h y yyix^uy y n^^yyu 
y^yU (2 -^^f-y D^^f i/ /l>) yyl^xi^A, h 

y7/i^tD^y^y| (2 -yyujtfxvu) y^vu 

(2 — ^=^y */9 D-\3f ^/UTj^X^r^^, Xf l/y 

[^^/^ (2 -t^ry v-^ cz^y^/u) y;/u^xir> 

^Fy7^p^^y^/u*t-h] ,1,2' -t7 

^VU^/t'/tfxwU;* ^-yUv" h7t Kp^ ^"7xx ^ ^ ij 

[0 0 4 9] ^(c, ^ry^^^BtWflettTIB* (6) 

[fkii] 

r 2 6 , r 2 7 temm%t 1-12 wKiRtt. ^> 

[0 0 5 0] R 26 , R 2 7 (D7;^;Hi LT(i^^ 

irt-Clihy7;^D^f/u^ 2, 2, 2-hy^/u 
tnxf/ug, 2, 2, y^h 

7xx;uS, p -y h^i/y oixi/uS, m-y h^rv-y 
y^S, o-y h^r-y7xx/l/S 1 x:h^v-yzc^yU 
p — tert— ~f h^ri/y xx/l/$, m— t e r t 

-7' h^y7xxyUgf (7)T/Un Jry7xx;US x 2 - 

y ^vuy^^/u^ 3 -y ^-yuy m^yvK, 4-y^-yy 

y ^^/U^ N ^-)\s7 m jn/Uli, 4 — t e r t — ^^yU 

y^^yuS, 4-7'f;i/7xx;vi > i/y^yby^n^yu 
S^<7)ryu^ryuy ^xiyu^^tf bti^ 0 />*WtiT 
y — yu^i: L-Cteyyt^o y m^yu^, y u n 7xn/u 
^ 1, 2, 3, 4, 5-^y^7;UtP7xx/^Sf 

tmifbtiZo r7/u^stiTfi^y^s, y^ 
[0051] ^r^^yi^mM^Ltn tr 

^ ('O'-fef vy,yu^xi/u) ^r/y^y t*^ (p-K 
/nn^^yt-^x^yu) c jt V * 9 > , ty (^yi/yx/i^ 

^xiyu) ^7/y:^y, ty n-^^rixyu^yu^n 
yu) ^7//:^y, tf* (i/y n-^y^-yuy,yU'7^x^yU) 

v^r/yyy, t*^ (n -^-/u^/u^xiyu) itr/* 
^y tr'ys yy^/i^A^xvu) v'ry'^y, t* 
^ ( s e c -y^-yi/^/u-^xvu) ^7/^y fcf* 

(n -yn t°yuy.yu^xiyu) v/T/^^y 
y°a t°yuy»yU/^^yu) v?T / y y ( t e r t — 

y^/u^/u^xiyu) v?ryyy^, (n-r^yi-^ 
yu^-yu) ^yryy^y, Uy7^;i/^/^^ 
yu) v^ryyyv, t'y. (sec-7^/M/^^/u) 



-11- 



4' 



21 

fx (ter t-T;/^/^^) i? 
1 — P^3f vvwxyvtf;~yu— l — (t 
er t-yf;^;^^) v 1 //^^ 1-v^p 
^\^r '>/U^/Ut^^/U— 1 — ( t e r t — T 5 yPXyUTfrx: 
yU) 1-te r t-7;/^;u$^- 

1- (ter t -^yUXyl^^yU) ^7/^>i^ 

[0052] yy**isj*mmm*Tfc& m" 
[fbi2] 

R 29 R 30 

r26 — SO2 — O — N— C — C=N — O — SO2 — R 28 (7) 

R 88 -R 30 ttK3Bfti-i2OljK«, ^ 

R 29 , R 3 0 (iB^lcfe^LTStt*iS«:MLT{) 
«t<, «tt«ifi*»fifci-5»&\ R 2 9 > R 3< M**:jh, 
*f*b«*IS 1 - 6 (OiKMfc t> L < li»*«(07^*l/y 
K«r^i"o ) 

[0 0 5 3] R 2 8 ~R 3 0 Q~)T )\«*r /Npyyjb 

/u^StLtlt R 2 6 , R 2 7 -CRWLfcfcOiBl 
titoSd^tf btlSo ft*5, R 29 , R 30 (7)7/^U 

[0054] ^yt^^R»*w^Jitrn tr 

X — O— (p — h/l/xy^/u^nyl/) — QL — i/*=f-jVtf 

y t^f->A, tr* — o— (p — hyu^vxyu/j^yu) - 

a-^^^/U^y^^rv-A, f X-O- (p-h/U^i 
>-XyU7^nyl/) - a X2^*ci/)V{f D Jr*ri/J±, 

f X — O — (p — hyUm^Xyl^/fc^yU) —2, 3—^^ 

^y^ty^yt^'>A, t^-o- (p-hyt^>-x 

yUT^-yU) - 2 - ^ ^/U- 3 , 4--<>'^>v ? ^>'^y 
^^ri/i^ t'X — O— (n-^^y^/U*-/U) — a — 
^>^yU^y A, h^-O- (n-y^>XyU* 

— /I") -a-^x^yU^y ^-arv-A, t^-O- (n 

i/A, t'X-O- (n ^XyU*~yU) -2, 3- 
'O'^v^^y jr*isj*^ t^-O- (n-^^>" 
XyU^^yU) -2->fvU-3, 4 -^y* Isi/Jrl/lf 
y t^rv'A, fX-O- ? yxyu*nyu) - a - 
^yi^y ^^rv'A, k'^-O- (hy7/uto^^y 
XyU*~yU) -a-v^^vU^y ^-^r^>A, t^-O- 
(1, 1, 1 — b y yjlsjruzc? :/XyU*:=:yU) -«- 
^/5vU;/y t^^, f X-O- ( t e r t V 
X/U^j=:/U) - « - is/ Jr^i/JU, fX-O- 

y/\sjrv2jr9 $ i/^jis^- f v) — a — -J^^-^if 
-a-S^^/I^U ^^rv'A, fX-O- (^^-fcfyx 
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yU/fc^yU) -a-v^^f/W^yt^rv'A, fX-O — 

( p — ^yl^P^^-tf^XyU/ft— yU) — a — v^^^/Ui/ 
y^-^v^A, fX-O- (p-tert-yf/U^yif 

- (^ixUVXyU/fc^yV) -a-^^f^^yt^^ 
A, f x — O — (^y7r-^;^^) -a-vM^ 

[0 0 5 5] J t<omzm\'*t>tiZ>WtJ&&Mk ttij:, fly 
x.fi\ 2 a^^f ^yU^yUTKn/U- 2 - (p-h/U 

/# jnivxyU/fc^yU) /p/^y, 2 — fV^akV^/Ufc 
/w— 2- (p - hyucn^xyi^—yix) /n^y^)^- 
^h^/u^yii^ v^^^yu^xyu*:/, p 
^^^/Ui^XyU/^^^Ov^^/U/Jx^-^^^, p — h/u^n 
vxyU7ft>-^2, e-^-hP^y^/K p— hyUcn>- 
XyP;rh>g&2 , 4 — h v<^/i//ls^£0)=. h p^<^>? 
yUXyU/j>.*— h^*g{£, 1, 2, 3 - h y X (^y^ 

yu^-yi^^-^^) >\ i, 2, 3-hyx (hy 

7j\sjru* ? >*;vrts=L/\,jr3c *» ^cyif i/ s l, 2, 
3-hyx (p - hy^^xyutf^yu^drv-) ^<^if ^ 
20 ^oxyi^^I^x^yi^^ft:, 7^;K^ K-^^- 
hyxu— K 7 V ^ )\"- K 5- 

/yU/tfyM^V-2, K--T/1"- h 

y7l — K 5 -yyu^yu^V- 2, 3 -i^#/UzK=*v' 
^; F — f/U— hv'U— K 5 -/yUTtvM^y- 2, 3 
-'^;^drW S K--fyu- n — y^vP hy 7 u-xyu 

[0056] &±m&istiMm4i#\<D o ^> by 

p ^ ^ >xyu^>^ h y 7x^;i/Xyi/^^r)A N h y 7 
30 yu^-p ^ ^ >^xyu^:>^ (p-tert-^ h^v-^ai 
^.yu) v ? 7xn;u^yu^=. ^7 A, h y > ^ 

yu^>^ hyx (p-tert-^ H^i/^^^yU) X 
yU^- r>^ % p - hyU^nVXyU^^It h ]) 7x^/1/^/1/ 
^— A, p - hyu^n>-xyu^^^ (p — t e r t — 
y*ri/-7^^}V) i/ 7 ^ —yU^jUsfr^ 7^, p - h /Urr. 
VXyu^Vft (p-tert-7 b^ri/^^i^ 

yu) xyu^^r>A, h y Xyu-^p ^ ^ ^xyu^;>gg h y 
t7f;u^;U/t^')A, h y Xyu^p^^>xyu*:>^ 
p^i/^^ ^yU (2 -t^V i/^ 7 P^^r^/U) X 
^0 yu^^i^A. h y 7^tD^^>^*y» (2-yyu 
tJ<— yu) ^^yu ( 2 -«yy^ p-^i/yu) x/ufc^ 
A > l, 2' -t7f;^/^;Mf^f h7t K 
pft7x=|>Ahy7l/-h*(Ot=!>^fi, fcf* 
(-<>if >-xyU7j^^yu) v^77^y t'x (p-hyu 
^•VXyU/j^^yu) v/7 7^7, t*^ p^^f->yu 
xyu^-yi^) >yr/^7, t'X (n -:/^yUXyU/J^ 
^) ^7'/^y, fc'X (-f yy^vUxyu-Tt^yU) CxT 
9*21/^ t'x ( s e c -T/^yUXyu-Tfc^yu) i/T V * 
fx (n -^p tr yuxyu^^yu) ^7^^y, 
50 fx Uy/pt 0 /^/^^) s*ry>*>\ f^ 
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(t e r t -y^/U^/UTis^/U) i/T*S*#^<Di?T 
y^P^W^fc, fcT*-0- (p - 

^>-;*/U*xvU) -a-i^^^/U^y ^-^rv-A^(7^^y 

[0057] iH8*#jw»*n*tt, xmm iootn 

C^UO. K, 0. 2SBJ:?>'>ft 

l 5»J:»)#v^awttiSi< **?»flfctt 

[oo58] (d) f£ft<nt&mmk&m*. masm* 
s tixmmm& ^iit, a>«ftaeft & 

ri¥5-2 3 2 7 0 6f > IH5-2 4 9 6 8 3^ P 5 
- 1 5 8 2 3 9f, p]5-2 4 9 6 6 2^ ft] 5 - 2 5 
7 2 8 2^, fS)5-2 8 9 3 2 2^ [WJ5-28934 
O#42tfMME*0 o 

[0 0 5 9] ^CDJ: Ote&m&ik&yik LTte, T V^E- 

[0060] m—m<nmmmr * ^m^t^mt lt 

/l^T sec —"f^^T > N t e r t -7'f^7 

S s<y^>VT % V, t e r t — T S yUT ^ V. >^ 
D^V'fvUT ^ ^^7;V, u-'^v'yUT 
5: ^^fvUT^V, ^^yUT^ >\ y^7^ 
X. r^7;y, KrV/l/7;y, ir^-zUT^V, > 

[0 0 6 1 ] *-jft<oHBHfil»r S y«w**Hi LT 
f±, *^f;i/7;y, v/xf;u7^y, ^-n-^nt° 
^7;>, ^y/ot>7;y, i/-n-/f;U7; 

;i^7 ^ ^D^f/U7^y, 
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>\ i/Kr^7;y, vHr^vUT ^ N, N — is* 
*?-\sisi?T S >\ N, N-^fMfuy^7 

^ n, n-v^^vi^ h7^f y>^>^ ^ 

[0 0 6 2] JBHiRflXfiteiSeT S LT 

f*. hy^f^r^y, hyx^7> y, h!i-n- 
t>7 ; h y >r y^otr^r ^ ^ ny-n- 
y^/ur ^ >\ h y -f y^^/ur ^ h y - s e c - 
y^/u7 ^ y, hH^yf/i^r^y, hyy^o^yf 
70 /U7^y, hy^-y^7^y, h y n^^f ^7 
^ h y ^y^-jvT ^ hyt^f/u7^y, h y 
y ^/u7 ^ ny r^yur ^ >\ h y K^>yuT ^ 

h y-fe^yUT^ >\ N, N, N ' , N' -^b7> 
l/y^7^y, N, N, N* , N ' -^h^^ 
l/y^7 5 N, N, N' , N ' -"Th^;* 

[0 0 6 3] m$LT * ism<nM;t$Mt LTfi, flx«i? 

^ ^/Ujn-f-yUT 5 >\ ^f/Uxf/^Pt>7^y, 

y^7^y, 7x^fyU7 ^ ^y^^^w 

[0 0 6 4] ^mmT^^m^Mri^mt^xa, r^y 

N-^^/UTxiy N-xf/i,7xyy, N-^° 
Pt^xyy, N, N-y^f;i/7^yy, 2-^^" 
/i^7x y y, 3-^f-/U7xyy, 4-^^vuT:xy 

x.^yur^y>-, tvur=. y hy^f^r 

^y>, 2-^hP7xyy, 3-xhD7xyy A 4 

--hnr^yy, 2, 4-^hn7^yy, 2, 6 

-i/- hp/-yy x 3, 5-^xhP7^yy, N, 

n-.^> f ^ h/K i/y*w7 = y yR«*^, 
30 x-/u ( p - h y yu) r^v, ^f/u^/yxx/^^y, 
f>y 7xx;u7^y, 7xxyy^7^y, ^^^-/ur 
;y ^7?yt7^uy^M/T^ti6„ 

[0 0 6 5]«**7 5y«OA#«^im t°D- 
/U, 2H-t°D-/K 1 — > ^/Ut°C3— yu > 2, 4 — 
^f-;l/t°P-/l/, 2, 5 — i^^^/^fn— /U % n — ^^- 

f7/^*rof7/-/^»f*:, -f^^^-yu, 4- 
^^■yu-T ^ yu, 4 -y 2 -:7 ^^/u-f ^ ^ 

tfayy, 2-^^-i-t'pyy^ 
(7) t°o y >i^2^(^. t'p y v^y, N-^f/n:^!)^ 

t'py^yy, N-^f/ufpy Ky^w^ny ^ 
>mmt£s 4 $ yy y yR*#, ^^^/y ^^»w 

(*:, t e y v^y, ^f/l/t'y^y, rn^yufy 

t°yut°y v^>\ ^f/ut°y v^y, 4- (l-^^yu^^ 

^yu) t°y v^y, ^f/ut'yi/y, hy^f/n^yv 5 
hyxf^ey^y, 7x^/uey^y, 3-^^ 

yu- 2 -7^^yut°y v 5 >\ 4 - t e r t -y^yutf y 
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i -y^vu— 2-t 0 y >>>\ 4 - trn y cyy tfy v>>\ 

try ^y^^y ey^^y^i^ t°y 

*i^>BtaMt:, f7^y»»#, e-7/yyRS#, t° 

fo\ ^-yu* y >-Btan*, >T > A«9Mf . y-O K 
-yUt^{£, 1H — r^/- A«alH*\ -oKy>» 

y ^fy^y •) vKWfle, »y y >K*f*. 

&$m&* 7xtyhy^i^ r*y 
7xt^yli^ i, io-7xfyhnyyii 

[0 0 6 6] ^/u^^^uS^r^-TS^aE*^^^^ 

-Yiy^, ^ y ->;up >>\ o^f-yy, y^^—v, ^ 
x ^/u77^y, ^u^f-^i^, y^y, 3— r^y t°7 
2 y hdf->77^yfw7^y^ 

[0067] x/\sfc~;i>m&&'Tz>^mik&y9<DMr» 

[0 0 6 8] t KP^v/7x=;H^tt5 

LTte, 2-t Kp^r^^y^y, y^i//-/K 
2, 4-^yi)y^t-/K 3 — f y K^-yvy ^ y — 
t ^yx^y-;i/7> y s i;x^;-/U7; 

h y^-VJ—JVT * V, N-xfyi/^x^y^7 

S n, N~^/xf;ux^y^7>y, l>y^y^ 
pz/-?y— ;ur ^ y, 2, 2' -^^y^x^y-/K 2 

— t ^ y y — /k 3-7^y-i-^p^y-/K 

4-7;y-l-7'^ y— yK 4- (2-tKn^yx 
^vu) ^yu*yv, 2- (2-t Kn^yxf/u) t°y 

1— (2-t Kp^-yxf/u) e^^v^y, 1 - 
[2- (2-t Kp^yxh^y) ^a-] fcv*9v* 
>\ fcV<y v^zn^ y — yi^ 1- (2-t Kn^yxf- 
/v) t'ayv/y, 1- (2-t Ka^yif/I/) -2- 

fpy^yy, 3 - t°^y >?y — 1 , 2 - 7^ 

— /K 3-t'pyyy-i, 2 -/o^y^- yK 8 

-tKn^yapi)^ 3 — ^ y v^y — yK 3 

- hP/V- /k 1 -y 2 - t°n y v^^^ y — 
/K 1 -Ti^y v^^y — yu. N- (2-t Kn^y 
^.^yu) 7^yu-f^ h\ N- (2-t KP^yxf/u) 
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^fy^^fy7; K^^J^^H^o 
[0 0 6 9] T ^ KR»*©*#«iLtfi, *yi^T 
^ h\ N — y fyi/^;/l/A7 ^ h\ N, N — S^y^yU/ftyU 
A7; h\ T-fe hT^ h\ N-y^yuTir h7; h\ 
N, N — v^y ^■yU'Tir hT ^ K\ 7 p p t a ^yx^ h\ ^ 

[0 0 7 0] 4 ^ FffimtiWMtfcmt LTte, 7*yi^f 

[0 0 7 1 ] Hi-fi, TIE— (8) y£tf (9) "C^ 

[ftl3] 

CH 2 CH 2 0(R 31 0)jR 34 

N— CH 2 CH 2 0(R 32 0) k R 35 (8) 

CHsCHsCXR 33 ©)^ 36 

CH 2 CH 2 0(R 37 0)jR 39 

N— CH 2 CH 2 0(R 38 0) K R 40 (9) 

H 

(x^4 i > r 31 — r 33 . r 37 , R 3 «tt-etb^tta 

. 20 al Ltg««, »«ttttXttHtttW«ilf* 1 - 2 0 COT 
yl^UVg, R 34 — R 36 , R 3 9 , R 4 0 ttzkiRJjR 
^ ^it 1-20 wr^^SXdT ^ y 
R 3 4 £ R 3 5 , R 3 4 £ R a « % R 3 5 £ R 3 8 , R 
3 4 £ R 3 5 £ R 3 6 , R 3 9 <t R 4 0 Itttl^tltfeG 

0£>fi38c-e#>5o fiL, j, k, l=0(7^<t^, R 3 1 
-R 33 , R 37 . R 38 tt**JH^-*r***V\ ) 

[0072] R 31 ~R 33 . R 37 . R 3 8 

coryU^U^Si: LTfi, J^^ifc 1 - 2 0 , #*L<te 
30 1-10, 5EfC#*L<til — 8(Dt>^>"efef9. 

tcf^ y^u^K, ^^-u^S, n-/pt°yyS, >Y 
y7 p peyyf > n-^u-^S, ^y^f yyS, n 
-^yf yyS, -<y^yf i/yg, ^yyyS, y 

^yyyi^jiWbti5„ 

[0 0 7 3] ^/c. R 34 — R 36 , R 39 , R 4 °(7^ 
8, 3£(cS?*L<fii — 6<7)t>w-C*>i9, ctbb^iEm 
40 tt, y^yug, ^^yuS, n-/pt>l, ^y^nt" 

n— ^^yUffi, ^yyf/US, t e r t -^^/U 

n--<yf;i/l, ><y-0^yuS, ^^-^S, y 
— yi^, ry^S, Kry^l, h y r y/^I, v-^n 

[0074] R 34 <hR 35 . R 34 i:R 36 . R 3 5 
t R 3 6 , R 3 4 £ R 3 5 £ R 3 6 . R 3 9 t R 4 0 a* 
St 5 »£\ £«9#F 

— 1—4 cor yu*yuga*# 

50 «tLTV>rt>«tl\ 
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[0 0 7 5] j, \n^tl^ri0 — 2 

«9, J:*)»*l<lii^io, 5Ki-»*L<(ii — 8<^ 

[0 0 7 6] ±|E«: (8) , (9) <&{b*tt<BAflc«& 
Ltd, h y X { 2 - (t< h^v^ h**» xi^yu} T 

hyx {2- h^'>xh^'» 
>\ H y * [2- { > 
^} xi^yU] r^>, hy^ {2- (2-> h^r^^h 
^t'» xi^yU} T^>, bV* {2- (l-y h^x: 

har>» xi^yu} T^>, hy^ {2- 
mh^r'» xl^vU} T^^, hy^{2- 
^ptfdrvO sc^vu) T^>\ hyx [2- { (2- 
tKo^v/xh^r^) xhdrv/} xf/u] /^y^ 4, 
7, 13, 16, 2 1, 2 4 -^^ri^^^rl^- 1 , 10 
- v*71f \*is# xn [8. 8. 8] ^3rif=iif-^ 4, 
7, 13, 18-rh7W-l, 1 0 -v>T1f fcfv' 
[8. 5. 5] zn^zi-y-v, 1, 4, 10, 13- 
=r by^r^-7 , 1 b -itT-Wisf n*? ?y*jj 
>\ 1 -Tif- 1 2-^^->>-4 N 1 15- 
^#>--5. 1-Tlf-l 8-^9*>-6*dS#»f 

[0077] ±ie(;)Mti^i(7)^ti±#{:i£ir 

^ KR«f(£, hy^ {2- (t< h^rv^ h*-» .x.^ 
/u} 7;y, hy^ {2- (2-/ hdE->x h^vO ^ 
^yu} T^>. hy^ [2- { (2-^ h^rv/x: 
is) * xi^-yu] T * ^, 1 -Tif- 1 5 - ^ 7 £ 

[0078] ^e*3, ±m^mmt^mt 1 asr*.a-c?x 

fit 2 ««±*ft*-&fc>ii:Tfl| ^^rtm, *<ofi* 

fttifj^— 1 0 omsfci^f it 0. 01-21 # 

(CO. 0 l — i&IJ^jffiB-CfcSo 01^ 

2 ffi & g x. a t nmrn^ms tmr-r z> 

[0079] (e) fgL&ommmtmts m<n&m\z£ 
k> t^jj y &mm^<nmm&&&itirz>ft^-&3 t o o 

oWToib^i, %ficftTm2, 5 0 0W)7xy- 
oTtiv^, V£ & <o 7 y m £ 3= <c v * t> O T* h X v * 0 

[0 0 8 0] 5^-Ti2, 5 0 0^T^7x7-/Ufc6^ 
L-Cfi, 4, 4' - (l-^/U 
!Jf^) k'^7x/-yu, [1, 1' -t'7xx;u 
-4, 4' - yu] -2, 2' -^U^fcfx [4 
-^yi^^y — yt-] , 4, 4-fcf;* (4* -kKn* 
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v^^xi/U) 7^j£g£, h y ^ (4-fc KP^f->7xx 
Sis) 1, 1, 1-hy^ (4' -hKP=Jr'>7 

^-/U) :x.yy> s l, 1, 2-hy^ (4' -tKP^r 
i/^^—yU) x:^>, ^7 ^ y — tvy $ \s4 >\ f^—su 
7&U^l/^ 3, 3' -iyy/U^-a [ (l, 1 ' - fcf 7 
^c-yU) -4, 4' /U] , 3, 3' , 5, 5' 

-Th7 7/^D [ (1, 1' - t^^^-zu- 4 , 4' 
--J^T—jV] , 4, 4' - [2, 2, 2-hy7/Wtn 
-1- ( h y ^/UTj-ny ^/W) XL^y^rV] t^^ji/ 
70 — /K 4, 4' -^f l/7t^ [2 -y/U^-a 7^/ — 
^] , 2, 2' -^^-U^t: 0 ^ [4 -^yu^-n 7x7 — 
/U] H 4, 4' —fyT'P^yfyt^ 
^^1/— yu] , y^p^y'yfVt'T, [2-^yu^-n 
^oiy— yu] , 4, 4' - [ (4 - y'yu^o :7;x.xvu) 
^^-uv] [2-^yu-^-n^^y— yu] , 4, 4' 

[2, 6— 2^7/^0^31/— yu] , 
4, 4' - (4 - v'yU'^u 7zl~jV) y^u^t^ 
[2, 6 — ^7;i/tD7x/*- yu] , 2, 6 - t*^ 
[ ( 2 - t Ko 5 -:7yi^n -/u) ^ ^yu] 

20 - 4 -;7yl^p yl/ % 2, 6 - [ (4-tK 

d ^r->— 3 — ^yU^tn 7xx/l/) ^ ^yU] — 4— ^yU^" 
yU, 2, 4 - tf X [ (3-t Kodrv'-4- 
t Kp:5t">7x^/i/) >^yu] — 6— ^^yuy^y— yu 
^jjs^ff fotL, KJd^ffife/jrBSISi: Lttt, * (2) 

- (4) tra«<Z>fc(DdS**f fetLSo 

[0081] ftmicm^btiz&mm±m<DMrftMk l 

Tfi, 3, 3' , 5, 5' -^h^^yU^-n [ (1, 
1 ' — fc^^^yu) -4, 4' -^-ter t-7'F^r 
v^yU/tfnyl/] % 4, 4' - [2, 2, 2 - h V 7 A?* 

30 P-l- ( h y ^/U^-ciy ^yu) xi^y^V] t^^m 
yU-4, 4 ' -v?- t e r t — ^ h^r^yJ^^^ 
/u > (4- (2' -f h7t Kot fl 7^^'» 

^^ixiyU) h:^ (4- (2' -fh7t KP7 

^-/U^-af-i/) ^^-/u) >^>^, if* (4-tert 
-y h^r^^znxiyu) ^ ^ V, tf^. (4 - t e r t 
b3ri/jj/\s7$^/Ujr*ri/7 3i=./u) (4- 
t e r t h^v-^yU/^xiyU^^yW^-^rv^^^xiyU) 
T^^V, t*^ (4- (1* — x: h^ri/^i b^cis) 7x^. 
/U) ^<^V % tf^ (4- (1' -^1 h^'>^P tVUTh^r 

40 v-) ^^^yu) 2, 2 - (4' - (2' ' 

-fh7t KDt'y^^^^) ) T'n^y, 2, 2- 
fcT>^ (4* - (2' ' -fh7t Kn77^M-= 3 r-» 
7xx yu) ^"o/^^, 2 , 2 - fcT* (4 * - t e r t - 
7'h^rv/7xn/U) ^n/^^, 2, 2 - bf* (4' — t 
e r t b^i/UJ^^^jC* i/7 y"a/< 

2, 2-t'7 (4-ter t-/h^^^;U 
/^J^^-iy7 *=-/l>) 2, 2 — fcTX (4' 

- ( 1 ' ' -xh^yxhd f -y') 7xx/U) ^u/^V, 
2, (4* - (1* ' -xh^i/7 , P^t^r 

50 is) 7=c~J\<>) -?v/<ls^ 4, 4 — t'^ (4' - 
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( 2 ' ' -fF7t KDt°7^t^r^) y ^=l;V) g 
t e r t -/^/K 4 , 4 - fcr* (4 ' - (2 ' ' 
— T h 7 t Kp77=/^'» ^jx^/U) ffite 
r t -:/?vK 4, 4 -h:^ (4 ' - t e r t h^f 
*>7xr:/U) ^^Lgft t e r t -Z/fvK 4, 4 - fcT* 
(4-ter t —~? b^isX/l'tf— ^t^'>7x^/W) 
t e r t -^/K 4 , ( 4 ' - t e r 

t e r t 4, 4 — t'"X (4 ' - ( 1 ' ' — x\ 

h^r^^h^fv-) ^ai^/U) gutter t -Z/fvK 
4, 4 - (4' - (1' ' -xh^^DtVUt^r 

*» ^-yu) t e r t -^/U, h U X (4 - 

(2' -rh7t Knt 9 7^t^'» 

h!i7> (4- (2' -f h7t Ko77^t^r 
7x^) ^ ^ V, h y JX (4-ter t -7>^r 
v^mxi/U) p< (4-tert -^f h^rv- 

$/\s7$=Ls]s3-3c-yy xl-su) (4-te 
r t-^h^^tf/^^/u^^^^^-/^y^-/u) t$ 
>\ bV* (4- (1 ' -xhdrv'xhJr^) ^^c- 
/U) ;^>\ bl)X (4- (1' -xh^rv/7 P Dt>t 
3rv") 7x^/1/) p<^>\ 1, 1, 2-hii7 (4' - 
(2' ' -f F7t Knt'7^/^^) ^oixi/U) x. 

1, 1, (4' - (2' ' -fh7t 

^uyy-suyflri/) y a^-jV) x.^>, l, i, 2 - 
F!)^ (4' - ter t-7" Kv/7xx;U) x;^>, 
1, 1, 2-hyx (4' -tert h^v^A-^ 
xi/u^-ari/^^ -yu) x^>\ l, l, 2~h!i7> 
(4' -tert-/ K^;^;u^f/l/t^r^7 
x-^v, l, l, (4' - (1' - 

xhdrv/xhdrv') 7xxyb) 1, 1, 2 - h 

(4' - (1' -xh^r^PtV^^) y 

g£l, 1 - t e r t -^vu\ 2 - h U ^ ^F-yu 

>^ a^^ri^>-^7/U7K^^ t e r t -z/^vK r^t K 
0-7-^^ U>-- 2, 6 -v'^/Ujjfyit tert -^'^ 
yl^ n~-yug£ t e r t — /^VK -7^^ ^ ~yug£ t e 
r t TV-* is? ^iJ/Utf^tb tert -y*^ 

/K T^y^yftglter t-/f/K 1, 1 * — fcT 
->^D^^U-3, 3' , 4, 4' -7" h 7 7J/UtK> 
Bf h7 t e r t ~7 r ?';l>mfrmtfbtlZ> 0 

[0082] *&w<vuis* h*r»*jcfcfts«wajh 

*lK>«*Dfl:i Lttt, u-v^ httft^^Hfllf^l 0 0&5 

[0 0 8 3] ftrnvKoioiSx hWfHitt, ±iarit»«^ 

(effigy £ Lr»#tt*rrfil±*-a:5/t:*Jc«ffl4tfC 
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[0 0 8 4] r^T% HlffifSttMt LTtt*>T*>tt<0 
b< , A°-7/Ut p 7^^u?K U t^ri/xf 
UVx^/— yK 7>yM7;^/^^7/K y/\s 
tn7/W7 ^ >^3rl7M h\ — :7yU;3~ n T A^/i" 

^JfbtlSo ty\7L\£7 C2 7— K TFC-4 3 0J , Tf 

c-4 3ij (i^n^Mi^y-^A (**) H) , * 
— yvi/ rs-i4ij , rs-i45j (^-fMxkM 

ffi* ($0 M) . TDS-4 0 1 j , TDS 

10 -4 0 3J , TDS-451j (1/ ^tlh * >XH 
(«) SI) . *iJ7T TF-8 1 5 1 j (*B#-Y 
V^rli («) 88) , rx- 7 0-0 9 2j , Tx-7 
0-0 9 3J (l/^ilfif^Ii (ttc) H) 

ifsrirsis-e* -5c »^L<tt, 707-K TFC-4 
3oj «££;*y-^ («) fit) > rx-7 0-0 9 
3 j (fts^xm («o H) as*tfe>*L5 i> 

[0 0 8 5] ^l^Wl-^ hWMSfflLT/^-> 

{ctt. i»yy^77^MOTit 

20 l^eya-fvfy^^jS-CRf^O. 1~1. 0 

0-2 0 0t, 10#-10»ra, 9*L<I±8 0-1 
5 0°C, 3 0#-5WM^tSc R^tlttW 

^/u^r— mt> b< f^*^«^riS3tefl:l~2 0 0mj/c 
m 2 ^, ^l<«10-10 0mj/cm 2 ||t 
ft£ J: 5JcH8*tL^a, * v V ^u— h_hT* 6 0 - l 5 
O^, 1 ^L<«8 0~1 3 0t, 3 

30 0#— 35t^^^ h^c^^jK— v?-v^<— ^ (PEB) f 
£ Q MtC. 0. 1-5%, ^L<fi2~3%^)fh7 
^f/U7y^xi)^t Kn^rv/K (TMAH) lf<07/U 

^30 2 mm (di P ) ^ /^>(pud 

die) m. (spray) 9 

5 r ^ j: 9 1 - 'stmtfL z ti 

2 5 4-120 nm^jS^j^Xfi^^rv'^U'--^— , 
1t(:i93nm(7)ArF % 1 5 7 nm(7)F2, 146n 
^ m^Kr2, 1 3 4 n m(DK r A r . 12 1nm(7^Ar 

[0 0 8 6] 

IStC^^ 2 0 0 n m^.T, 4*(- 1 7 0 n m^T^iS 

&ic*srtz>$g l m&mtix\,^z> ? ^.tc, attics y*flsr 
^^■/uS^r^tfT ^ y /ugix^f^^y t j /istf 
50 /is*>ffim&<n&m&»&^—xmmizm\<*z>z.t\z£ 
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7XVx^fy^iii^t5 o Hot, j£$m<D\si? 
[0 0 8 7] 

[oo8 8] Tm^y-^—itT^y 

-7— 2 b<D&m& (1:1) 

5 00mL»77^34it22. 2 g CQTIS^/ 1 
irTIS^ey 203 1 . 8 g £ h/t^^l OOmLI; 

bn (r Vtf^>T y?^v~ h DM ^0. 3 8gf±& 

6 0°C^T'MLT2 4«FBia:'&Krt;«:ffofc 0 
[0 0 8 9] #bilt^y-v-^ilt5f:fe[:, ElS 

L, — =*riJ->l 0 L*M&^T*#y -r — £*tif££-£-6t& 
wOj: 9^L"C#ibtL5t3 8. 0 gO^fefi^flsfi, ft 

mime x v m&¥-tyfttt& 14, 0 0 0 g / m o 1 

T*&*9, GPCSMii^SS ( = Mw/Mn) # 
1. 4 cofi^f£T*& 5 ^ £ /^fiti£-C# f Co #P>*bfcjKy 
-e — ta 1 H-NMR<DfilJ^^:J: <9 , ^yv-l t^/ 
■7-2^*1:^5 2 : 4 8 ^JtT*^t)^t*fc5 ^ t 

[0 0 9 0] 
Utl 4] 




Monomer 1 Monomer 2 



[0 0 9 1 ] ^/^-l «t:Tfs^y^~ 

3^/7-2^1^ (3:2:5) 

5 0 0mLW77^3^t'l 3. 3 gCO^y-e— 1 £: 

7. 4 gCOTIE^y-^— 3^t>*3 1. 8 g(7)^/v- 2 

^Lfct, BBteSflA I BN&0. 3 5gttii^ 6 0 
t4t#IlT2 4B#R,1S^iC^Tofc 0 
[0 0 9 2] W^ix^TKy-^-^fflti-s/c^tc, SJC 
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U ^^ri^^l 0 L4^ft^T*:tfy £f>fc$££i££f& 
f^«r-lHll»!9iSLfctt. fi^f*:£r#«iU ttlftS-iirfc. 
:«i5i:it#^3 6. 5 gcoSfeS^*^, ft 

tfcSL&lCj; OM^iH 5 '*** 1 3, OOOg/mol 
GPC«mftlft«t f9»»S ( = Mw/Mn ) # 

l. 4©l^fc5:i:«t^]to »6>*Lfc#!J 
•e— te 1 h-nmr(d^i|^^^:J: «9 % 1 

■7-2^W3 1 : 2 0 : 4 9 <DttT^trt><£>"C& 
/0 [0 0 9 3] 

[ft: i 5] 




Monomer 3 

[0 0 9 4] 3] TfE^-y-^— 4 <t^e/^— 

20 3 £ TIE^t y 5 (3:2:5) 

5 0 0mL(O77^3t(Jtl 9. 6 g GQTIE^ -/ 4 
t7. 4gOT/v-3W3 7. 4gOT7-7-2^ 

*Lfc«, BB*fe#jA I BNSrO. 3 5gtiri&3^ 6 0°C 

[0 0 9 5] »6>ixfcjKy^-Sr»Jti-S^**c, ^ 

r<Dj: ^tcLTt#btifc4 5. 2g^fiM^lt * 

1 5,' OOOg/mol 
■C*>9, GPC^ffilfil»J:!3#1ftffi (=Mw/Mn) # 

i. 4^s^*r*fc-5ci:^5ii§r*#fCo #^>ttfc^y 

"V — (I 1 H-NMR(7>ffli|3e*g*«t f9 . ^y -7-4^7 
"V— 3 t*rS-?—5$:^mik3 1:2 0:4 9tt^t 

[0 0 9 6] 
[fb 1 6 ] 



40 




Monomer 4 Monomer 5 

[0097] [^W4] 

50 7^^ (1:1) 
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500mL(D^7^^^cp-e3o. 2 g (OTIE^t / 6 
£2 7. 3gOT/-r-7S:h/Ux>i0 0mLICSII? 

^0. 3 3gf±M, 6 0 < C4t#lLT2 4WFBl^ 
KJCSrffofco 

[0 0 9 8] »bixyi:*y^-Sr«l»i-5itWc, 

ttcSL^^i^Sflc^^ft^l 4, OOOg/mol 
■CfefJ, GPCjeai**J:*)»tk* ( = Mw/Mn) # 

i. 4(?)i^t$)5: k$mmx*%tc 0 fthtiittfi) 

-v-fi 1 H-NMR(Ofi||^*S*J: 5 , 

7 £r^^tf:5 1 : 4 9T^t)<7)T'fc5:^^ 

[0 0 9 9] 
[ftl7] 

^ OH 
Monomer 6 Monomer 7 

[0 10 0] [JtKfiSJl] 2, 2, 2-hy7^tu 

^ ^ y N t y 2 t w^l^ (l : 

1) 



34 




20 



*^/&#J 1 1 l-I^T 2 , 2, 2 - h U 

[oioi] [WfliW] 

#y •^HSia^ayfe 

/u^^-vvUT'trv^ h (PGMEA) 2 0 g M-j-^idjg 
0. 2 ym^7^^- -CiMLT^y-^— i§ 
L/c 0 JtttWfltfy t L-C, ^110, 
0 0 0, #1ftffi (Mw/Mn) 1. 10<7)MWy t 

~yHE^«tfcb;fc#y^-fcffl*U wttfcJtttWffljK 
y -r— 1 £ L/c 0 H«|C, ^ ffi 1 5, 0 0 0, 

1. 7<?)#y^f;i/^^^ y h£Jti&WE#y -v- 

2, y^//^7lt4 0/6 0^l9, 000, 

ffi2. 5(o;^75/^^y #y^— 3 fc 

[0 10 2] ^y-7-M^MgF 2 liC^tVzi- 

f^y^ui«, h^i/-h^v>tioo°c 

t*9 O^Pfl^— ^ U m$ 10 0 nm^!)7^M 
g F 2 MRifcflSfifcLfc. :«IfiS:I?SM*Stt 
(0*»*«, VUV- 2 0 0 S) fcNBU 2 4 8 n 
m, 193nm, 1 5 7 n mfC*3ft SSiS^^rfflflSL 

fc 0 aij^fe^r^^i tc^-r. 

[0103] 

[^1] 





248 nm 


193nm 


157nm 


1 *• !It- 


99 


99 


66 


^J5£#J 2*" J*- 


99 


90 


56 


^J5£#J 3** 


99 


91 


50 




99 


90 


55 


Itifil^J^*" 1 


90 


5 


15 


Jt«W8*" 97-2 


91 


80 


12 




82 


6 


17 



[0104] uv?* HimRxmft 

T#tt«cj:9 u^* htttMRLfc. Kfc, DUV-3 
0 (Brewer Science f±ffii) ^55n mCO 
H£/¥T'J$JJ&Lfc'>y =i istm^—MzWbtltz^i/X h 



s>*tt. VUVES) -eB*ft«r*ftSii:4*se>«* 
U ft^E^t- 1 2 OtT'9 OtMH'*— * U 2. 3 

7t 0 Bt»dso«CJicofcB*flk«:E t h £ IT, h 

[0 10 5] 
[^2] 
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(19) 



[0 10 6] 



35 



t&rffl 2002-234916 
36 



*• D-7- 


(HJfcnC) 


it** 
(fiSSB) 


(fise© 


mm 


(in J/cm *) 


7 


(100) 


PAGl 
(2) 


(0.1) 


- 


PGMEA 
(1,000) 


15 


6.5 


(100) 


PAGl 
(2) 


(0.1) 


- 


PGMEA 
(1,000) 


13 


5.6 


(100) 


PAGl 
(2) 


(0.1) 


— 


PGMEA 
(1,000) 


16 


7.5 


(100) 


PAGl 
(2) 


(0.1) 


- 


PGMEA 
(1,000) 


10 


9.2 


£-$01 4 
(100) 


PAGl 
(2) 


(0.1) 


- 


PGMEA 
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